ABSTRACT Axolotls (Ambystoma mexicanum) are neotenic amphibians: they keep larval features during their entire lifetime. However, metamorphosis can be induced by injection of thyroid hormones or thyrotropin (TSH). The role played by thyrotropin-releasing hormone (TRH) in amphibian metamorphosis is not clear, since TRH treatment never succeeded in inducing metamorphosis in amphibian larvae. We studied the changes of TRH and plasma thyroid hormone levels in axolotls during thyroxine (T4)-induced metamorphosis. TRH levels in skin, hypothalamus, pituitary and extrahypothalamic region of the brain as well as plasma T4 and triiodothyronine (T3) levels were measured by radioimmunoassay (RIA). Preliminary data on the expression of TRH receptors in the pituitary of a neotenic and a metamorphosed animal were obtained by in situ hybridisation with an antisense oligonucleotide probe, based on nucleotides 1011 to 1060 of chicken TRH receptor mRNA. In general, TRH RIA showed that hypothalamus, extrahypothalamic region and pituitary contained high TRH levels. During metamorphosis, TRH levels decreased in hypothalamus (and extrahypothalamic region) and increased in pituitary; postmetamorphic values did not differ from neotenic controls. TRH levels in skin did not change significantly. During metamorphosis, plasma thyroid hormone levels were high, followed by a decrease to premetamorphic values after metamorphosis. Preliminary in situ hybridisation results suggested that the expression of TRH receptors is low in neotenic animals and increases during T4-induced metamorphosis.
INTRODUCTION
Axolotls (Ambystoma mexicanum) are obligate neotenic urodeles, rarely undergoing metamorphosis in nature. Thyroid hormones play a crucial role in amphibian metamorphosis. DARRAS & KUHN (1983) showed that the thyroid gland of a neotenic axolotl is not deficient in thyroid hormones and that the pituitary contains substantial levels of thyrotropin (TSH) activity. The hypothalamus of the axolotl contains large quantities of thyrotropin-releasing hormone (TRH) (TAUROG et al., 1974; JACKSON & REICHLIN, 1974; SAWIN et al., 1978 Since it is known that amphibian skin also contains considerable amounts of TRH (SAWIN et al., 1978; RAVAZOLLA et al., 1979) , we determined TRH content of skin samples as well. We also measured plasma T4 and plasma triiodothyronine (T3) concentrations during induced metamorphosis. In a preliminary experiment, we studied the expression of TRH receptors in the pituitary of a neotenic and a metamorphosed axolotl by in situ hybridisation, using heterologous oligonucleotide probes.
MATERIAL AND METHODS

Animals and experimental outline
Axolotls were kept in plastic cages containing dechlorinated tap water, maintained at room temperature (20°C) under a controlled photoperiod
